Adequacy of auditory models to predict human internal representation of speech sounds.
A long-standing question that arises when studying a particular auditory model is how to evaluate its performance. More precisely, it is of interest to evaluate to what extent the model representation can describe the actual human internal representation. Here, this question is addressed in the context of speech perception. That is, given a speech representation based on the auditory system, to what extent can it preserve phonetic information that is perceptually relevant? To answer this question, a diagnostic system has been developed that simulates the psychophysical procedure used in the standard Diagnostic-Rhyme Test (DRT). In the psychophysical procedure, the subject has all the cognitive information needed for the discrimination task, a priori. Hence, errors in discrimination are due mainly to inaccuracies in the auditory representation of the stimulus. In the simulation, the human observer is replaced by an array of recognizers, one for each pair of words in the DRT database. The recognizer used [Ghitza and Sondhi, J. Acoust. Soc. Am. Suppl. 1 87, S107 (1990)] was designed to keep errors due to the recognition procedure to a minimum, so that the overall detected errors are due mainly to inaccuracies in the front-end representation. The system provides detailed diagnostics that show the error distributions among six phonetically distinctive features. Results are given for the behavior of two speech analysis methods, a representation based on the auditory system and one based on the Fourier power spectrum, in quiet and in a noisy environment. These results are compared with psychophysical results for the same database.